INTROdUCTION
The question of whether early extubation leads to shorter post-operative length of intensive care unit (ICU) stay has rapidly gained importance over the past few decades considering the correlation between length of hospital stay and costs. Although some investigations did not find a difference between post-operative length of stay in early and late extubated patients, most observational studies and small randomized clinical trials showed significant benefits for early extubation (1) (2) (3) (4) (5) and few contraindications exist to the adoption of early extubation protocols. The most commonly cited indications for mechanical ventilation after cardiac surgery are significant hemodynamic instabili-Heart, Lung and Vessels. 2015, Vol. 7 ty that would require control of respiration, anticipated respiratory failure, central nervous system abnormalities and depressed level of consciousness affecting ventilatory drive or airway maintenance, anticipated continuing blood loss which may require a return to the operating room, and known difficult airway rendering emergency re-intubation hazardous (6) . Ultra-fast track anesthesia (UFTA) aims at immediate extubation of cardiac surgical patients at the end of the operation as typically these patients, presenting for either elective or emergent surgery, have adequate ventilatory function. In addition, it is worth considering that if those patients were not intubated and ventilated preoperatively in the first place, they are not likely to require prolonged mechanical ventilation afterwards (7) . The primary goal of this study was to assess the impact of adopting UFTA on the length of ICU stay of patients undergoing elective cardiac surgery. The incidence of complications during their ICU stay was recorded as secondary outcome.
METhOdS
From February, 2011, through October, 2013, 52 consecutive patients underwent open heart surgeries and were managed by the same anesthesiologists. Adult patients (>18 yrs) scheduled for primary elective cardiac operations were included in the study. Patients undergoing emergency/redo operations, patients already intubated preoperatively, patients with preoperative uncontrolled diabetes (Hb A1C >5.9 mg/dL), cardiogenic shock, poor left ventricular function (ejection fraction (EF) <45%), severe pulmonary hypertension (pulmonary artery systolic pressure (PASP) >55 mmHg), severe renal impairment (creatinine clearance (CC) <50 mL*min -1 ) or on regular dialysis, and patients deliberately kept intubated for hemodynamic instability and/or concerns of postoperative bleeding were excluded from the study. Sample size calculation. Based on two-tailed α error probability of 0.05 and β error probability of 0.2 (power of 80%), a total sample size of 52 patients equally allocated into two groups was required to detect a presumed minimum clinically significant effect size d of 0.8 in length of ICU stay. Statistical power calculations were performed using computer program G*Power 3 for Windows. (Franz Faul, Universität Kiel, Germany). Randomization. After approval of the institutional ethical committee and obtaining written informed consent, participants who met inclusion criteria and not exclusion criteria preoperatively were randomly allocated to either the UFTA group or conventional group using computer generated random numbers. Opaque sealed envelopes were used for concealment. The trial is registered in clinicaltrial.gov as NCT02491749. Preoperative evaluation. Patients underwent the same preoperative examination and preparation according to our institution protocol. Routine preoperative investigations included complete blood picture, bleeding profile, liver and kidney functions tests, fasting blood glucose level, chest Xray, twelve-lead electrocardiogram (ECG), transthoracic echocardiography, and coronary angiography if indicated. Logistic EuroSCORE II (European System for Cardiac Operative Risk Evaluation) was calculated for all participants. Patients in both groups received their usual medications, excluding oral hypoglycemic and angiotensin-converting-enzyme inhibitor and angiotensin receptor blockers, up to the time of surgery. Premedication with intravenous midazolam (1-3 mg) was given to patients upon arrival to the anesthesia bay, 20-30 min For patients in the conventional group, patients were transferred to the ICU intubated and sedated with propofol infusion [50-70 µg/kg/min] and morphine [10-20 µg/kg/ hr] while mechanical ventilation was continued. According to the local ICU protocol and after discontinuation of sedation, patients were judged eligible for extubation if they were awake and able to respond comprehensively to simple verbal commands, provided that they were hemodynamically stable and had normal ventilatory mechanics, acid-base status, PaO 2 , and PaCO 2 at an inspired Intraoperative hemodynamic parameters, urine output, arterial oxygen saturation (SpO2), arterial blood gas analysis (ABG), standard 5 lead ECG analysis with ST segment analysis, total operative time, cardiopulmonary bypass time, aortic cross clamp time, and total opioid consumption (fen-Heart, Lung and Vessels. 2015, Vol.7 tanyl and morphine) were continuously recorded. Postoperative data collected included: time to extubation (in hours); total length of ICU stay (in hours); pain score (assessed every 6 hours); total opioid requirements; incidence of complications, including reintubation, excessive mediastinal bleeding (defined as 400 mL in the 1st hour, 200 mL/hr for the first 6 hours, or a total drainage of 1000 mL at any time), need for reopening, and postoperative nausea and vomiting; incidence of postoperative ischemia, detected by ECG changes (ST segment elevation or depression), creatinine kinase (CK), creatinine kinase -myocardial band (CK-MB) and Troponin I; incidence of postoperative renal impairment, detected by a diminished urine output <0.5 mL/kg/ hr and/or rising creatinine level; incidence of respiratory dysfunction detected by ABG changes and decreased SpO2. Statistical Analysis. Obtained data was presented as mean (SD), median (interquartile ranges), or numbers and percentages. Nominal variables were analyzed using Chi-squared (χ²) test or Fischer exact test as deemed appropriate. Continuous variables were analyzed using unpaired Student's t-test or univariate two-group repeated measures analysis of variance (ANOVA) with post hoc Dunnett's test. Nominal and non-normally distributed variables were analyzed using Mann-Whitney U test. Statistical calculations were performed using Microsoft ® Office Excel 2010 and SPSS 16.0 for windows. P value <0.05 was considered statistically significant.
RESULTS
Fifty-two adult patients underwent cardiac operations, and were divided into 2 equal groups; UFTA group and conventional group. Baseline ( Postoperatively, nine patients in the UFTA group experienced increased chest tube drainage compared to none in the conventional group (p=0.002) with 3 of these patients requiring surgical re-exploration in the first postoperative day. Similarly, 6 patients in the UFTA group experienced postoperative vomiting while no patient in the conventional group did (p=0.23). Notably, there was a significant decrease in the incidence of postoperative ischemia in the UFTA group compared to the conventional group [2 vs 13 patients respectively, p=0.002]. In the UFTA group, only one patient failed to meet the extubation criteria and was maintained intubated because of lack of spontaneous ventilation at the end of surgery. He was extubated safely six hours postoperatively. Two patients in the UFTA group were reintubated and continued being sedated because of agitation and restlessness on arrival to the ICU. They received additional bolus doses of propofol [0.5 mg/kg] and concerns of their capability to maintain their airway patent was the cause for the decision of reintubation. These patients were extubated few hours later with no evidence of chest infection during their ICU stay. In comparison, no Heart, Lung and Vessels. 2015, Vol.7 patients in the conventional group required reintubation ( Table 3) .
dISCUSSION
In our study, UFTA with early tracheal extubation showed significant reduction in the length of ICU stay compared to conventional postoperative ventilation. Several studies reported shorter ICU stay with UFTA with different designs and different population. Chamchad et al. (8) showed that immediate extubation was associated with a shorter ICU stay by an aver- UFTA = ultra-fast track anesthesia; CHD = congenital heart disease; IHD = ischemic heart disease; RHD = rheumatic heart disease; ASD = atrial septal defect; AVR = aortic valve replacement; CABG = coronary artery bypass graft; MVR = mitral valve replacement; TVR = tricuspid valve replacement; VSD = ventricular septal defect; BMI = body mass index; SD = standard deviation; HTN = hypertension; DM = diabetes mellitus; COPD = chronic obstructive pulmonary disease; PHT = pulmonary hypertension; EF = ejection fraction; Hb = hemoglobin; Euroscore = European System for Cardiac Operative Risk Evaluation.
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age of 23 hours. Similarly, Amirghofran et al. (9) retrospectively studied 2126 patients who had undergone cardiac operations among which 1833 patients underwent either immediate or early extubation. In a study of 2376 consecutive patients undergoing isolated off-pump coronary artery bypass grafting Edgerton et al. (10) observed that immediately extubated patients had shorter length of stay, a reduced incidence of atrial fibrillation, and reduced mortality independent of comorbidities. In the context of our exclusion criteria, Borracci et al. (11) suggested that immediate extubation after on-pump and offpump cardiac surgery should be avoided in patients with heart failure, left ventricular dysfunction, long cross-clamping time, pacemaker usage, hemodynamic compromise and difficult cardiopulmonary bypass weaning. The chances of requiring reintubation are increased if the patients are hemodynamically unstable, cold, hypovolemic or had considerable opioid medication. In our study the conventional patient population suffered from postoperative ischemia more than patients in the UFTA group did. This finding differs from what Cheng et al. (12) reported. They reported insignificant difference regarding the incidence of myocardial ischemia, or CK-MB levels following 120 coronary artery bypass grafting surgeries albeit four patients in the conventional group, but not in the early group, had postoperative myocardial infarction. This difference could be attributed to the fact that UFTA = ultra-fast track anesthesia; SD = standard deviation; MAP = mean arterial pressure; HR = heart rate; CVP = central venous pressure; SpO 2 = arterial oxygen saturation; ABG = arterial blood gas; pH = power of hydrogen; PO 2 = arterial oxygen tension; PCO 2 = arterial carbon dioxide tension; HCO 3 = bicarbonate; OP = operative; CPB = cardiopulmonary bypass; AXC = aortic cross clamp. 20 out of the 26 patients in the conventional group in our study were ischemic. In the current study, three patients did not meet UFTA criteria whether at the end of surgery or early in the ICU and 2 patients were reintubated in the ICU. Similarly, a study by Rodriguez Blanco et al. (13) reported the incidence of unanticipated subsequent tracheal intubation in the ICU to be comparable to noncardiac high-risk procedures. In their study, two patients (2.5%) were subsequently re-intubated in the ICU out of the 78 patients extubated in the operating room. Safety concerns, psychological reluctance, and uncertainty about economic benefit stand as the factors to blame for abandoning early extubation strategy. Postoperative pain perception, in our study, was comparable by VAS score between both groups although morphine usage significantly differed. found to be independent predictors of safe extubation in the operating room. Wong et al. (14) reported two preoperative variables (increased age and female gender) and four postoperative variables (usage of intraaortic balloon pump, inotropes, excessive bleeding, and atrial arrhythmia) to be associated with delayed extubation.
Limitations
The small number of participants included in this single center trial is the main limitation of this study together with the unbalance in pre-randomization data. A large multicenter trial would offer more strength to build up a consensus about the feasibility of the concept of UFTA.
CONCLUSION
The implementation of UFTA protocol appeared to be feasible and safe in our single center study. It led to a significant reduction in the length of ICU stay of adult patients undergoing elective cardiac surgical operations, without significantly increasing postoperative complications.
